SYNOPSIS
Histological observations revealed that the goiter induced by iodide was due to an increase of colloidal material. Marked accumulation of luminal thyroglobulin and an enlargement of follicle size were noticed. This observation was in accord with the quantitative determination of nucleic acids and protein.
A decrease of DNA per tissue weight and an increase of RNA/DNA ratio and protein contents were observed in goitrous thyroid. From the experiments with 131I , no detectable altering of the pattern of hormone synthesis, was found in goitrous thyroid. Plasma BE 1311 level was, however, markedly decreased. Furthermore, the inhibitory effect of thiouracial was antagonized by concurrent administration of iodide. The effect of large amounts of iodide on the mouse thyroid is discussed in this paper, on the basis of the experimental results obtained.
The occurrence of iodide goiter from the intake of excess iodide has been reported in man (Suzuki et al., 1966) , chicken (Wheeler and Hoffman, 1949) , and mouse (Isler et al., 1960) . Although the mechanism of goitrogenesis from iodine has not been completely clarified, there is some evidence that excess iodide interferes with hormone synthesis (Stanley, 1946) , and with organic binding of iodine (Paley et al., 1958; Suzuki et al., 1966) in man. In animal experiments Isler et al. (1960) described the results of histological examination of iodide goiter in mice whose diet contained a low level of NaCl and high amounts of iodide. After quantitative measurement of the histological sections, it was elucidated that the enlargement of thyroid gland was due essentially to an increase in size but not in number of follicles. However the biochemical examination of this kind of goiter has not hitherto been reported.
In this paper, the fact that high level of iodide produced an increase in thyroid weight the determination of the quantities of RNA, DNA and protein content in the gland. Mice were sacrificed by decapitation. The thyroid was quickly removed and weighed immediately, and homogenized in chilled Potter-Elvejhem glass homogenizer with chilled water. Then a sample of homogenate was subjected to the SchmidtThannhauser alkaline digestion procedure (Schmidt and Thannhauser, 1945 ) using perchloric acid instead of trichloroacetic acid and separated into RNA and DNA fractions. The RNA fraction obtained after alkaline digestion was examined for ribose content by the orcinol reaction (Forbes et al., 1964) . The DNA fraction was examined for deoxypentose content by the diphenylamine reaction (Cerotti, 1952) . Yeast RNA and salmon sperm DNA were used as standard. For the analysis of protein content, the thyroid tissue was homogenized in 0.9 NaCl and centrifuged at 20000g for 20 mins. 
RESULTS
A) Effect of excess iodide on thyroid weight in normal and hypophysectomized mice As shown in Figure 1 , thyroid enlargement apparently occurred in mice of either strain from chronic treatment with excess iodide. In ddN strain iodide-treated mice, iodide goiter had developed significantly by the end of the first month. After the 6th month, thyroid weight was about four times larger than that of the control animals in ICR-JCL mice. It was noted at autopsy in the hypophysectomized group that a significant decrease of thyroid weight had occurred at 5th month. Wherea a significant increase of tration. In mice receiving excess iodide the total uptake of radioiodine and the content of TCA precipitable 131I per unit weight of tissue were less than control (Fig. 2) TSH content was apparent in the iodidetreated mice. Also, a slightly higher concentration of TSH in the plasma, but not of statistical significance(p<0.10), than that of controls was observed in the treated mice.
E) Histological observation of thyroid glana from iodide-treated mice Figure 3 shows sections of the thyroid gland of normal(A)and iodide-treated mice (B). In the thyroid of iodide-treated mice, the follicle size was markedly enlarged and the follicular colloid material filled the entire lumen of each follicle. This colloid material gave an intensely positive periodic acid-Schiff reaction. The cell heights of epithelial cells were decreased and they seemed to be attened.
DISCUSSION
It is known that a low iodide diet produces goiter in animals. But, it has been discovered only recently that high iodide content of the diet can also result in an increase in thyroid weight. The goitrogenic effect of iodide has been suspected in man (Suzuki et al., 1966) , chicken (Wheeler and Hoffman, 1949) and mouse (Isler et al., 1960) . On the other hand, in some animals, for example in rats, there has been no evidence of the formation of iodide goiter (Correa and Welsh, 1960) . As to the formation of iodide goiter in mice, Isler et al.(1960) reported that thyroid enlargement by iodide had been obtained only when the animals had been fed a diet containing a very low level of sodium chloride. In fact, in the presence of higher levels of NaC1, the goiter did not appear because of the increased renal clearance of iodide by NaC1 (Isler et al. 1958 ). The present experiment shows that prolonged administration of large pharmacological doses of iodide definitely lead to thyroid enlargement. It is noted that this effect has been obtained without a restricted intake of sodium chloride. The cause of this discrepany seems to have been attributable to use of different experimental conditions. In Isler's experiment, male C3H mice were fed a diet containing 0.01% NaCl. roidal iodine and the low value of plasma BEI in the goitrous mouse (Itikawa et al., 1967 ). There has not been any satisfactory explanation of the mechanism of iodide goiter formation. But, it has been assumed that Endocrinol. Japon. Dec. 1967 large amounts of iodide in some way blocks both the synthesis and the secretion of thyroid hormone. Although, large doses of iodide seem to have a slight inhibiting effect on thyroid hormone synthesis in mice, as indicated in Table 2 , this inhibitory effect of iodide does not seem to be responsible for the occurrence of iodide goiter. Since, there was no difference between iodide-treated and control mice with regard to the values of the percentage of organic thyroidal radioiodine and the ratio of MIT/DIT. Furthermore, as shown in Table 2 , the inhibitory effect of TU was almost prevented by concurrent administration of excess iodide. This indicates that the iodide effect would be different from that of TU, which is believed to inhibit the organification of iodide in the thyroid gland. Of course, as Katakai et al. pointed out in their report(1966) , it is very difficult to exactly assess the effect of iodide on hormone synthesis by the radioiodide method. Because, usually, it is hard to remove the artifact of the chemical dilution of radioiodine. But, in our present study we carried out the isotope-experiment 3 days after cessation of the medication in order to prevent the chemical dilution. This procedure would reduce the possible error involved in the chemical dilution, as inferred from theamounts of thyroidal 127I shown in Figure 2 .
Recently, we found in the 125I/131I and 125I/ 127I isotope-experiment that total organic iodination greatly increased without detectable altering the pattern of hormone biosynthesis and the increased accumulation of administered iodide occurred in the mouse thyroid by the administration of iodide, acutely and chronically (Itikawa et al., 1967) .
As shown in Tables 3 and 4 , furthermore, the finding of increased amounts of protein and RNA/DNA ratio might suggest stimulated thyroglobulin synthesis. Although the analysis was made from whole tissue homogenates, the contribution of DNA and RNA to parenchymal thyroid cells and stroma cells was not determinable, if the number of stroma cells did not change so much, it might be (Ekholm et al., 1966; Wetzel et al., 1965) . These facts seem to indicate the possibility that the mechanism of hormonal secretion may be inhibited in the iodide goitrous thyroid. As a result of this inhibited secretion from the gland, the low value of plasma BEI (Itikawa et al., 1967) and the large content of TSH in the pituitary gland and slight increase of plasma TSH concentration (Table  5 )occurred in the goitrous mouse. As shown in Table 1 , also, the formation of iodide goiter was not observed in the hypophysectomized mouse. These results may indicate the participation of the negative feed-back mechanism in the pituitary-thyroid axis in the case of the formation of iodide goiter in mice.
In the work reported here and the other report (Itikawa et al., 1967) , the observation that high levels of iodide do produce an increase in thyroid weight in mice was conto an increase in colloid, but also partly to an increase in the epithelium cells. It was noted in this iodide goiter that no detectable alteration of hormone synthesis was observed.
On the other hand, the secretion of thyroidal iodide seems to be inhibited.
Perhaps, both the increased iodination, partly the increased biosynthesis of thyroglobulin, and the decreased secretion of thyroidal iodide may be responsible for the formation of iodide goiter in mice.
